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To all whom it may concern :

Be it known that I, GEORGE LESTERLY, of
Whitewater, in the couuty of Walworth and
State of Wisconsin, have invented certain Im-
provements in Grain - Binding Machiues, of
which the following is a specification.

This invention relates more particularly to
improvements in that class of grain-binders
represented in all their essential features in
the patent to Appleby, No. 212,420, machines
of this'type being now made in an extensive
scale, and being familiar to all persons skilled
in the art.

The improvements consist mainly in the pe-
culiar manner of constructing the frame upon
which the operating parts of the binder are
mounted; in the construction and arrange-
went of the compressing devices, the com-
pressor being actuated by a hub on the binder-

in devices for starting the machine automati-
cally when a suofficient amount of grain has
accumulated to form a bundle, consisting es-
sentiallyinthe combination of the sliding plate
provided with arms against which the grain is
compressed, and a rock-shaft provided with
arms connected respectively with the sliding
plate aud the trip mechanism of the driving-
gear; also, in the peculiar construetion of the
framein which the knot-tyer head is sustained,
consisting mainly in providing the frame with
an opening toreceive the tyer-pinion, whereby
I am enabled to give the same support to both
sides, and thus reduce the same in size, so as
not to interfere with the proper action of the
other parts; also, in operating the clamping-
head by means of a ratchet-lever driven by u
cam-wheel having a groove in its periphery, as
hereinafter explained; also, in a stop-spring
arrapged to engage with a shoulder on the
main cain-wheel of the binder to prevent the
delivery-arms from moving -backward acci-
dentally; also,in operating the arm for taking
up the cord by means of the cam employed to
operate the trip mechanism ; also, in attach-
ing the operating-arm of the trip mechanism
to the shaft in a pecnliar manner, whereby its
removal is permitied without disconneeting or
removing other parts, as heretofore required;
also, in the peculiar manner of attaching the
spring which co-operates with the twister-head
to admit of the tension being varied and main-

line & &/, Fig. 9.

(Model.)

tained more effectively than under the ordi-
nary construetion of the parts; also, in pro-
viding the machine with an additional deliv-
ery-arm desigued to act at the lheads of the
grain to facilitate the construction and dis-
charge of thesame, and in minor details which
will be hereinafter explained.

Referring to the accompanying drawings,
Tigure 1 represents a perspective view of the
well-known Appleby binder bhaving my im-
provements incorporated therein. Fig. 2isan
end elevation of the same, looking against the
forward end. Ifig. 3isan end elevation of the 6
binder-frame. Xig. 4 is a view, looking edge-
wise against the lower side of the binding-ta-
ble, in the dirvection indicated by the arrow 1,
showing the compressing and trip mechanism.
Iig. 5 is a view showing the construction of
the trip-arm,  Ifig. 6 is a view showing the
manner in which the spring is applied to op-
erate in connection with the tyer-head. Tig. .
7is a vertical cross-section of the machine past
the side of the binder-arm, lookigin the direc-
tion indicated by the arrow 2 in Fig. 1. ~ Fig.
8 is a perspective view of the frame in which
the cord clamping and cutting devices are
mouunted, together with the breast-plate on
which the same is sustained. Fig. 9 is & per--
spective view, showing one end of the knife-
bearing and cord-supporting arm. TFig. 10 is
a vertical section illustrating the maunuer in
which the compressor-arms are connected with
the operating-shaft. Ifig.1lis atop plan view
of the same. Tig. 12 is a bottom plan view of
the binder-frame. Fig. 13 is a section on the
Irig. 14 is a section on the
line &' ', Fig. 7, showing the breast-plate and
tucker-arm. Fig. 15 is a top plan view, and
Fig. 16 a side elevatiou, illustrating the devices
by which the cord-clamping wheel is rotated.

As regards its general construction and
mode of operation, the machine represented
in the-drawings is similar to that described in
the Appleby patent before alluded to.. The
essential members of the machine are as fol-
lows: aninclined binding-table, A,upon which
the loose grain is received and boand ; packer-
arms B, which have an orbital movement
throngh and above the face of the table for
the purpose of feeding and compacting the
grain to form the bundles; a vibratory binder-
arm, C, by means of which the cord is passed
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around the bundle and delivered to the tying
devices; compressor-arms D, which serve to
sustain the grain while being compacted, and
also as a meansof actnating thetripping mech-
anism by which the binderis started when the
proper amount of grain has been collected to
fornt a bundle; hinged boards or tables L, lo-
ated at the lower edge of the binding-table
to assist in retaining the grain in position
thereon until the binding operation has been
completed; a breast-plate or shield, I¥, main-
tained by overbauging supports at a suitable
distance above the table to assist in dirvecting
and compressing the grain; a rotary knot-ty-
ing head, G, located above the breast-plate; a
cord-placing and knife-bearing arm, I, ar-
ranged to vibrate at one end past the knotter;
a vibratory tocker-arm, I, to assist in placing
the cord in position; a cord-clamping wheel, J,
mounted on a movable sapport in order that
it may approach the tyer and slacken the cord
during the formation of the knot; a main shaft,
XK, supported horizontally above the breast-
plate and carrying the various camsand wheels
from which motion is communicated to the mi-
nor parts of the tying and cutting devices, as
hereinafter explained, all as shown in Tig. 7,
and asshownin Fig.2; avibratory cord control-
ling and slackening arm, L; and binder-oper-
ating mechanism which is thrown into action
by automatic devices, as hereinafter explained.

Except in the particulars hereinafter speci-
fied, the above parts are all of ordinary con-
straction, and operate in suabstantially the
same manner as in the Appleby machine hith-
erto in nse.

All of the operative parts of the binder
proper are sustained by what is denominated
as a “Dbinder-frame.” This frame, instead of
being counstructed on the plan hitherto em-
ployed, I now make in the form represented in
Figs. 2, 3, 7, and 12, The frame consists of
two parallel cast-metal bavs or plates, N, pro-
vided with beuarings ¢ D ¢ to receive the vari-
ous shafts lereinafter specified. The plates
are constructed with side flanges in order to
give them strength and lightness, and are pro-
vided with bearings d, adapted to receive the
cross rails or bars e, upon which they will be
firmly bolted or supported. One of the plates
N has firmly bolted to its upper surface an
upright standard or bracket, O, the upper eud
of which extends at right angles to the main
body, overhangs the binder-table, and is made
of tubular form, as shown at f, Ilig. 3, to re-
ceive the main shaft I of the binder. The
main frame has the bearings ¢, which receive
the shaft fordriving the compressors, provided
with removable half-boxes, as shown in Iig.
3, in order to permit the ready removal and
insertion of said shaft without disconnecting
or removing the other parts of the machine.

The packer-arms I3, which ascend through
the slotted table to advance and compact the
grain, are sustained, as shown in Fig, 7, at their
lower ends by swinging links 2, and at their

upper ends by cranks ¢, formed upon the ro-
tary shaft P, which is mouuted in the half
boxes of the main frame just mentioned. The
manner of hanging and operating the packer-
arms is not claimed. The outer end of the
packer-arm shaft I’ is provided with a driv-
ing-hiead, Q, and with a loose pinion, IR, which
receives motion from the driving-head when-
ever the parts are thrown into action by the
devices operated by the pressure of the aceu-
mulating grain. These devices will now be
described.

A horizontal rock-shaft,S,1ying beneath the
binding-table, has firmly secured to it the nee-
dle or binder arm C, the motion of the shaft
at propertimes causingthepointof the binder-
arm to be projected upward through the table
and passed around the grain to present the
cord to the tying devices, as usual. On the
rock-shaft which carries the binder-arm, by the

side of but independently of said arm, I se-
cure a hub or crank arm, 1, to the outer end of

which I connect by a horizontal pivot a ver-
tical vibrating arm, U, carrying in its upper
side a reciprocating plate, V,to which the com-
pressor-arms D, before mentioned, are secured.
The vibrating arm U is sustained at its free
end by nteans of a link, W, from an arm, X,
on a horizoutal rock-shaft, Y. The shaft Y ex-
tends horizontally beneath the tableto the rear
end of the binder, where it is provided with a
crank-arm, Z. The crank-arm 7 is connected
by a spring-link connection, A/, to a swinging
arm, B/, provided with a roller which travels
in a cam-groove, C'; this groove being formed
in the main gear-wheel 1), attached to the
outer end of the main binder-shaft, as plainly
represented in the various figures. Under the
above arrangement of parts motion is commu-
nicated from the grooveinthe wheel D/ through
the intermediate parts to the bar or arm U,
causing the latter toswing upward and down-
ward in order to present the compressor-arms
first in position to act npon the grain, and af-
terward to turn them downward out of the
way in order that the bundle may be passed
over them and diseharged from the machine,
It will be observed that the arm U,upon which
the compressing devices are sustained, is en-
tirely independent of the needle or binder arm,
Laving a separate connection with the sup-
porting-shaft S.

To the sliding plate V, which sapports the
compressor-arms, I connect, as shown in Ifig,
7, a chain, I, attached to a érank-arm, 1&, on
one end of a horizontal rock-shaft, G’. The
shaft G’ extends horizontally beneath the table
to the rear end of the binder, where it carries
an arm, IIY, the purpose of this arm Dbeing to
operate the ¢ trip mechanism,” socalled, or,in
other words, the mechanism by which the bind-
ing devices are set in action. The driving-
gear connected with this trip mechanism is of
the same or substantially the same character
as that in the original Appleby machine, the
mechanism being operated to set the binder in
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action by means of an arm or lever, I, which
rests against a dog or stop, J/,in the driving-
gear. The elevation of the arm 1’ causes its
disengagement from the stop J’, whereupon
the binder is set in motion, as in the original
machine. In the original machine, however,

- the dog, arm, or stop-lever I’ was elevated,and
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thereby released from the stop J’ by means of
a finger acting near its heel or shank, while in
the present machineI have arranged the finger
I’ to operate Leneath the arm 1/, near the up-
per or free end of the latter. In this manner
I am enabled to apply the power more readily
and te greater advantage for releasing the
trip mechanisw, and thus to secure the start-
ing of the binder with certainty, although the
other parts may be subjected toa strong strain,
as {requently happens when the grain receives
a severe compression. The arm I/ is mounted
loosely arvound the outer end of the shatt S,
which carries ‘the binder arm, as before men-
tioned, and is attached thereto in the manner
represented in Figs. 2 and 5, the inner end of
the arm 1’ being divided or made in the form
of half-boxes, whicharebolted together around
the shaft, as shown. This construction per-
mits the arm to be disconnected and removed
by drawing it out endwise between them with-
out remcving the shaft or disconnecting the
other parts. Iutheoperations of the machine
it oceasionally happens that the arm I’ will
break and require to be replaced by another.

In the original machines the arm had a solid
end mounted upon a supporting-shaft, the con-
struction and arrangement being sueh that it
was necessary to disconnect the various parts
and withdraw the shaft endwise in order to
apply a new arm. For this reason the con-
struction represented in the drawingsisof im-
portauce. »

The important feature of the invention as
regards the attachment of this frame to the
shaft consists in adapting the same to be re-
woved endwise in a direction transverse to the
axis of the shaft, the use of the half-boxes be-
ing a secondary matter. Any equivalent at-
tachment to the arm which will admit of its
being withdrawn in tie direction stated will
answer the same purpose.

The binder-arm shaft S receives its rocking
wotion,in the manner represented in Fig.2, by
means of a craunk, K/, applied to its rear end,
and connected by a pitman, I/, with a wrist or
crank pin on the main gear-wheel D, before
mentioned. Motion is transmitted, as in the
Apvleby machine, to the wheel D’ by means
of intermediate pinious, M’ and N/, from the be-
fore-mentioned pinion R on the shaft . Dur-
ing the time that the grain is being delivered
and compacted to form the bundle the parts
stand in the position represented in Fig. 2.
When the amount of grain has reached the re-
quired limit its pressure forces the compressor-
arms D downward, thereby moving the plate
V and causing the chain I to transmit motion
to the shaft G/,which in turn operates the trip-

arm I’ at the rear of thie machiue, thereby re-
leasing the dog J’ and throwing into motion
the gear for operating the binder-arm and cord-
fastening devices.

For the parpose of controlling the delivery
of the cord—that is to say, taking up and slack-
ening the same at the proper times—I employ
a vibratory take-up arm, L, before mentioned.
This arm is pivoted to the rear end of the bind-
er-frame, as shown in Fig. 2, and is raised and
lowered. at the proper times by means of the
arm K/, which acts beneath a plate, P/, bolted
to the arn, as shown in Fig. 2. The arm K/,
which is the same that transmits motion to the
binder-arin, acts against the plate P’ during
its vibratory motion, and thereby serves to
raise and lower the take-up arm as required.
The take-up arw, separately considered, I do
not claim, the inveuntion in this regard consist-
ing in the peculiar means of imparting motion
thereto.

After being bound the grain is discharged
from the machine by rotary delivery-arms Q’, at-
tached to the main shaft X, as clearly represent-
edinFig.1. Theorigiual Appleby machine was
provided with two of the.e arms, operating one
at the butts and the other at the middle por-
tion of the grain. In practical operations with
the Appleby machine it has been found that
difficulty has been experienced in effecting the
separationand delivery of thebundles by means
of the two arms. To overcome these difficul-
ties I extend the-main shatt K over the forward
portion of the binding-table,and apply thereto
a third delivery-arm, Q’,arranged in such posi-
tion as to act upon the grain at or near the
heads of the same, the three arms being ar-
ranged in line or substantially in line with
each other. The additional arm Q' is found to

‘serve an important and effective purpose in

separating and disconnecting the grain at the
heads, so that each bundle is delivered from
the machine without difficulty,aud the succes-
sive bundles prevented-from clinging to each
other, as frequently happens in the use of the
ordinary machines. lnorder to permit the ap-
plication of this third delivery-arm in position
to act npon the heads of the grain, I find it nec-
essary to reverse the ordinary arrangement of
the bracket or standard by which the main
shaft K is carried—that is to say, instead of
having the arm overhang the binding-table
from the rear side, or side on which the heads
of the grain are delivered, I extend it over the

table from the opposite side, as shown in the

drawings. By thus arranging the arm I am
permitted to extend the shatt K to the required
distance beyond the supporting-standard and
cam-wheel 3 to receive the arm @ in position
to act upon the heads of the grain. In ma-
chines having the standard arranged, as in the
Appleby patent, with the standard overhang-
ing the rear edge of the table, it is impossible
to apply a delivery-arm in position to act upon

“the heads, for the reason that it would neces-

sitate the cutting off or shortening of the over.
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hanging end of the bracket or standard in such
mannerthatsuitablesuppors could not begiven
to the main shaft and its cam S/,

In order to prevent the delivery-arms from
being turned backward accidentally, I provide
the main cam-wheel &/, which will be herein-
after described, on its side face with a tooth
or shoulder, I’; as shown in Fig. 1, and attach
to the overhead brace of the binder-frame the
spring-pawl U’, the parts being so arranged
that at the instant the arms cease their motion
after discharging the bundle, the pawlengages
behiind the shoulder and prevents them from
moving backward.

I am aware that stop devices have been em-
ployed to lock the delivery-arms in position;
but the peculiar device representedis found to
be cheaper and to answer a better purpose
than those hitherto employed. The spring I
ordinarily attach to the overhead membersby
which the bracket or standard is usually sus-
tained.

Passing next to the deviees by which the ty-
ing,cutting,and holding of'the cord are effected,
reference is made particalarly to Figs. 1, 7, 8,
and 13. )

To tie breast-plate I there is bolted an up-
right or standard, V/,; mortised in its upper eud
toadmit a cam-wheel or hub, W/, and provided
with openings or bearings, as shown in Fig. 8,
on opposite sides of the mortise for the passage
of the main shaft K. 1In one side the stand-
ard V' is provided with an opening, g, to ad-
mit the pinion of the tyer-spindle, as sbhown in
Figs. 7 and 8. Heretofore the spindle has re-
ceived support froin bearings formed entirely
on one side of the spindle, rendering it neces-
sary to constract the parts both thick and
heavy. Dy constrocting the frame in the pe-
cnliar form shown, with an opening to admit
the pinion, so that the supporting-spindle will
extend downward on both sides of the pinion,
I am enabled to reduce the weight and at the
same time give the pinion a firm support. The
tyer-pinion receives an intermittent motion
from teeth formed on the side face of the main
cam-wheel ¥, which is also provided with stop
or delay sarfaces to hold the pinion and tyer
at rest, as in the original machine.

IFor the purpose of severing the cord at the
proper time, and of sustaining the cord above

- the tying-bills until grasped thereby, I make

65

use of a vibratory cord-placing and knife-car-
rying arm, H, somewhat similar to that em-
ployed in the Appleby machines. Instead,
however, of constructing the armn in the origi-
nal form, Imake the same in the peculiar form
represented in Iig. 9, with the guard or lip &
extending inward and overhanging the notch
in which thecordrests.  Thisoverhanging end
supports the cord and carries it inward over
the knotting mechanism in such manner that
there is no possibility of its falling past the
same, In addition to this feature of improve-
ment I also turn the upper edge of the guard
I inward toward or above the knot-tyer, as

represented in Figs.9and 13. Thisinward ex-
tension serves to throw the cord inward or
backward behind the Dbills of the tying-head,
so that there is no possibility of their failing
to grasp the same. This cord-placing arm also
carries the knife or blade m, by which the
severance of the cord is effected.

The tying-bill, which is plainly represented
in Figs. 6, 7, and 13, is provided, as in the Ap-
pleby machine, with a pivoted jaw or finger,
the heel of which is provided with a roller
acted npon by a stationary spring for the pur-
pose of closing the jaw. The tension of this
spring determines the firmness of the hold
taken by the tyer upon the cord, and upon the
proper adjustment of this tension the proper
forination of the knot is Iargely dependent. In
the original machine the spring was secured
in place by a single screw, and great difficnlty
was experienced in securing and maintaining
the exact adjustment demanded. To remedy
this difficnlty Inow attach thespring,as shown
in Figs, 6 and 8, by means of two screws, O,
to the side of the standard, the one serving to
hold the spring securely in place, while the
other serves as a means of increasing or dimin-
ishing its tension.

As in the Appleby machine, I make use of
a pivoted vibratory armn, I, frequently known
as the ¢ tucker-arm,” lying above the tying-
head, and the office of which is, as in the other
macliines, to force the ends of the cord down-
ward within reach of the clamping device.
This arm forms no part of iy invention. In
order to secure a more effectual operation of
the arm and insure its engagement above the
cord, I provide the binder-arm C, near its point,
with anoteh or recess, », as clearly represented
in Fig. 7, through which the point of the tucker-
arm passes in the act of seizing the cord, the
binder-arm being at such time in its elevated
position, with its pointin immediate proximity
to the tying devices.

Hitherto much difficulty has bLeen experi-
enced in mounting the vibratory tucker-arm p
in such manner as to prevent it from being
thrown ount of position by the severe strains-to
which it was subjected. Ithasbeenordinarily
attached to the top of the breast-plate by :
boltor equivalent fastening. Inorder toover-
come the difficulties incident to the old method
of attachment, I now cast upon one side of the
breast-plate I an upright half-box, s, plainly
represented in Figs. 8 and 14. As shown in
Fig.14,the tucker-arm is provided with a shaft
and operating-crank, the shaft being seated
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in the balf-box s, and secured by a correspond-

ing half-box bolted over and around it, as
sbhown. The vibratory motion is imparted to
the tucker-arm by means of its crank-arm en-
gaging in the groove of the main cam-wheel
5, as in the original machine,

In order to facilitate and insure the proper
adjustment of the wheels, cams, and arms car-
ried by the main shaft, and to prevent them
from being turned out of their proper relative
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positions, the shaft is provided with a longi- |
tudinal groove in one side, and the wheels D/
and &/, the cam W', and the delivery-arms
each provided with a feather or spline to enter
the groove, i

In order to facilitate the attachment and de-
tachment of the delivery-arms Q and Q, they
have half-boxes {formed upon their ends, and
are secured by corresponding half-Doxes or
caps bolted firmly to them, as shownin Fig. 1,
said parts being thus drawn together tightly
around the shaft.

The clamping and holding of the end of the
cord are effected by means of a rotary clamp-
ing-wheel, J, mounted upon a rocking plate
between the two ears on the under side of the
standard V.

The moving of the rocking-plate upon which
the cord-clamping wheel J is mounted is ef-
feeted by an cecentricportion formeduponone
end of the hub or cam-wheel W’; but this fea-
ture constitntes no part of my invention.

TFor the purpose of rotating the clamping-
wheel intermittingly, that it may grasp and
hold the cord, Temploy in place of the compli-
cated mechanism hitherto in use the arrange-
ment represented in TFigs. 15 and 16. The
clamping-wheel J, of ordinary construction, is
provided with aratchet-wheelononeside. This
ratcehet-wheelis driven by a pawl, a”, attached
to a vibratory lever, b*, which latter is pivoted
upon the vibrating plate Z/, which carries the
wheel J. The upper end of the lever is seated
in and vibrated by means of a cam-groove
formed in the periphery of the wheel or hub
W/, so that the rotation imparts a vibratory
motion to the lever, which in turn, through its
pawl, imparts an intermitting rotary motion to
the clamping-wheel. The.cam-groove is made
straight, or, in other words, extended in the
planeofrotation throughaportionof its length,
in order to permitthe leverandeclamping-wheel
to remain at rest during the proper intervals.
1t will be observed that the wheel or hub W/
serves both to-rock the plate Z’ and to rotate
theclamping-wheel thereon. Theaction of the
cam upon the rocking plateisnot of my inven-
tion, and is not claiwed herein.

In order to secure the application of theband
at the middle of the grain in all cases, the lat-
ter varying in length, I arrange the binder to
move lengthwise upon the harvester-frame, as
in other machines. Asa simple and secure
methodof thus supporting the movable binder,
I extend the rods ¢, which are bolted firmly to
thebinder,toa suitablelength,and mountthem
in brackets or standards ¢,whicl are bolted to
the harvester-frame, and provided in their up-
per ends with rollers #, uy on which the rods or
rails ¢ of the binder-frame travel. The best re-
sults are secured when the rods ¢ are made of
eylindrical form or of gas-pipe, and the sup-
porting-rolls provided withrounded grooves to
correspond, as shown.

[ am aware that a shifting binder has been
sustained upon rollers, and I therefore make no

claim thereto.

[543

In this class of machines as heretofore made
the compressor -arms D have been usually
curved upward or forward toward the incom-
ing grain to assistin givingform tothebundle.
The arms thus curved cause frequent annoy-
ance on account of their liability to become en-

gaged in the bundles, interfering with their dis-

charge. In order toavoidthis difficulty, Icurve
the eompressor-arms D downward or ontward,
as shown in Fig. 7, the convex side of the arms
being presented toward the incoming grain.
When made in this form the arms permit the
bound bundles to escape without difficulty.

Inorder to prevent the grain from becoming
entangled with the chain I, which connects
with the compressor, I provide the face of the
binding-table with a raised hub or guard,v,as
clearly shown in Figs. Land 7, this guard serv-
ing to sustain the grain above the chain.

In order to admit of the machine being ad-
justed to produce automatically bundles of any
desired size, the compressor-arms D are made
adjustable lengthwise upon the plate V. Taey
may be attached in any suitable manner; but
the wost simple plan is that represented in the
drawings, the compressor-arms being secured
by means of a bolt to the plate, which is pro-
vided with a series of holesto admitof the bolt
and compressor-arms being adjusted upward

and downward thereon.

The vibratory binder-arm or needle C, in-
stead of having its guard d”/ made coneentric
from point to heel, is given a slight outward
curvature or eccentricity toward the point.
On the under side of the breast-plate guards
or ribs D/ are provided along the opposite sides
of the opening, through which the point of the
needle-arm passes. These guardsare eut away
or curved on the under side in such manner
that at the instant the needle-arm passes be-
tween them in separating the gavel from the
loose grain the lower edges of the rib and the
inner edge of the needle will coincide and form
a continuous curved surface to act upon the
grain, so that there is no tendency of the point
oftheneedletocrowd the grainupward through
the slit in'the breast-plate.

The operation of thie machine is as follows:
The parts stand normally in the position rep-
resented in Figs. 1 and .2, the binding mechan-
ism proper being held at rest by means of the
trip-arm I/, as shown in Fig. 2, while the pack-
er-arms B coutinue in motion to deliver the
grain between the grain-table and the breast-
plate I against the compressor-arms D. ' When
a sufficient amounnt of grain has accumulated
to form a bundle its pressure causes the com-
pressor-arms D to move downward, sliding the
plate V upon the supporting-arm U, and caus-
ing the chain I/ to transmit motion through
the crank-arm fo the rock-shaft G/, the latter
in turn, through the arm H' on its rear end, ele-
vating the trip-arm I/, causing the binding
mechanism to be set in motion, Assoon as
this occurs the main shaft commences its ro-
tation, revolving the discharge-armsin the di-
reetion indicated by the arrow. At the same
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time the binding or needle arm C swings up-
ward through the grain, carrying the cord
around the binder-arm, the arm or hub T draws
the plate U,causing the compressor-arms D to
becarried upward toward and against the grain,
which is thus compressed between said arms
and the binder-arm. As soon as the binder-
arm has presented the cord iu the vicinity of
the tyer-head the tucker-arm I swings down-
ward, pushing the strands of the cord against
the end of the vibratory cord-placing arm H,
which retains the cord in position to be oper-
ated by the tyer-head. 'Fhe tyer-head imme-
diately revolves to form the knot in the cord
in a manner well understood to those familiar
with the art, and as this knotting operation is
completed the cord-placing arm H swings lat-
erally, withdrawing the loop from the tyer-
head and at the same time severing the cord,
thus completing the operation of binding the
At this moment the arm U swings
downward, carrying the compressor-arms out
of the way, so that the bundle may be dis-
charged over the lower edge of the binding-
table by means of the discharge-arms )’ and
Q', as usual.

The present invention is restricted to those
matters and things which are specifically
claimed herein. As to any and all features,

devices, and combinations of devices which

may be described and shown, but which are
not specifically claimed, the right is reserved
to make the same the subject-inatter of a sepa-
rate patent.

Having thus described my invention, what I
c]alm is—

1. The Dbinder-frame consisting of the two
cast-metal sills N, constructed in the form and
with the shaft- l)eallnns as shown, and the
overhanging arm or standard O, bolted to one
of said sill-pieces, as shown and described,

2. In a binder-frame, the combination of the

- cast-metal sills N, constructed and arranged
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as shown, with seats in their under sides, the
cross-bars ¢, secured and seated within said
seats, and the standard O, secured to oue of
mnd sills, as showi.

. The vertically-swinging arm U, having
the sliding compressor mounted thereon, in
combination with the rock-shaft G’, having
two arms, one connected with the compressor
and the other arranged to act upon the trip-
arm for starting the binding mechamsm, as
shown.

4. The rock-shaft S, having the binder-arm
attached, in combination with the arm or hub
T, secured to the shaft independently of the
binder-arm, the arm U, pivoted to the hub,the
compressors sliding upon said arm,and means,
sabstantially as described, for operating said
arm U and the COmpressor.

5. The vertically-s swinging arm U, in com-
bmatlon with the reciprocating plate thereon

. and the compressor mounted on said plate.

G. Incombination with the rotary tyer-head,
the cord-placing arin having the extended end

withitsedge extended inward toward the knot-
ting-hook, substantially as represented at &,
whereby it is adapted to present the cord with
certaint) to the tying-fingers.

In combmatloa with the rock-shaft Y
lm\'mg cranl-arms at both ends, the cam- thel
D/, connected by alever and yielding coupling
with one of said crank-arms, the vertically-
swinging arm U, connected with the other of
said arms, the compressor arranged to slide
upon the arm, as shown, and a spring attach-
ment tending to slide the compressor upward,

8. In combination with the trip-arm 1/, ar-
ranged and operating in the connection de-
seribed, the vibratory lifting-finger 1/, hav-
ing its free end arranged to act beneath the
1rec end of the trip-arm near its extremity, as
shown.

9. The combination of the cord- controlling
arm L and the crank-arm K’, applied to ’che
binder-arm shaft and arranged to act upon and
raise the arm L, as described and shown.

10. Incombination with the rotary tyer-head
havingthepivoted jaw,theco-operating spring,
and the two screws applied to the spring in
the manner described and shown, whereby the
tension of the spring may be accuarately ad.
justed and its proper position maintained.

11. The improved breast-plate for a grain-
binder, having the upright box or bearing s
cast rigidly thereon, as and for the purpose
described.

12, The standard V, constructed, as shown,
with the opening g to receive the tyer-pinion,
the sustaining-arms extending downward past
both sides of the pinion to sustain the lower
cnd of the tyer-spindle, as set forth.

13. In a grain-binder having the peculiar
driving and trip mechanism described, the
trip-arm I, secured (o its horizontal shaft by
means, substantially as deseribed, adapted to
permit the arm to be removed from the shalt
by an endwise motion at right angles to the
axis of the shaft, as and for the parpose de-
scribed.

14. In combination with the tyer-head, the
vibratory cord-placing arm having the cm‘d
receiving noteh, and the arm £, ovulnngmg
said uotch, as deseribed and shown.

15 The cord-placing arm H, having the
notehed T-shaped end, asdescribed and shown.

16. In combination with the grooved cam-
wheel ‘WY, the rocking plate Z, pivoted at a
point near said wheel, the cord- clampm«r wheel
J, mounted upon .sald piate, and the ratchet-
lever 4, mounted upon said plate and engag-
ing at one end directly in the cam- wheel, as
described and shown, whereby motion is com-
municated directly from the cam-wheel to the

ratchet-lever and the rocking of the plate per-
mitted without dISCOIJIleLtlll" the wheel and
lever.

17. In a grain-binder, the combination of
the binding-table or receiver, the mechanism
whereby the grain is delivered to said table
in a continuous stream, mechanism, substan-
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tially as shown, for gaveling and binding the |
grain, and a rotating arm, substantially as
described, arranged to act at the heads of the
grain to separate the gavel from the loose
grain and discharge the bundle from the ma-
chine, whereby the bundles are prevented from
clinging to the grain upon the machine and
being carried therewith.

18, In a grain-binder, the upright standard
or bracket overhanging the binding-table from
the front side, or side on which the butts of
the grain are received,in combination with the
intermittingly-rotated shaft mounted therein,
and provided with the rotary delivering-arms
Q' Q’, arranged to act upon the bundles upon
opposite sides of and adjacent to the applied
band,and the third delivery-arm, Q" arranged
to act upon the grain at the head.

19. The vertically - swinging compressor-
arms, having their upper ends curved down-
ward to facilitate the discharge of the bound
bandles.

20. In combination with the main shaft X,
having the discharge-arms thereon, the wheel
S, provided with the shoulder T/, and the
spring-pawl U/, mouuted ou the brace and ar-
ranged to engage with said shoulder, as de-
seribed, whereby backward motion of the dis-
charge-arms is prevented.

GEORGE ESTERLY.
Witnesses:

W. C. DuvALL,
Pririp T. DODGE.
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